Characterization of wild-type human medium-chain acyl-CoA dehydrogenase (MCAD) and mutant enzymes present in MCAD-deficient patients by two-dimensional gel electrophoresis: evidence for post-translational modification of the enzyme.
Two-dimensional gel electrophoresis was used to study and compare wild-type medium-chain acyl-CoA dehydrogenase (MCAD; EC 1.3.99.3) and mis-sense mutant enzyme found in patients with MCAD deficiency. By comparing the patterns for wild-type and mutant MCAD expressed in Escherichia coli or in eukaryotic COS-7 cells we demonstrate that variants with point mutations changing the net charge of the protein can be readily resolved from the wild-type protein. After expression of the cDNA in eukaryotic cells two spots representing mature MCAD can be distinguished, one with an isoelectric point (pI) corresponding to that obtained for the mature protein expressed in E. coli and another one shifted to lower pI. This demonstrates that MCAD protein is partially modified after transport into the mitochondria and removal of the transit peptide. The observed pI shift would be compatible with phosphorylation of one aspartic acid residue per monomer. Comparison of pulse labeling and steady-state amounts of MCAD protein in overexpressing COS-7 cells confirms that K304E MCAD is synthesized and transported into mitochondria in amounts similar to the wild-type protein, but is degraded much more readily. For wild-type MCAD, the spot representing the nonmodified form predominates after pulse labeling while that representing the modified form is relatively stronger in steady state, demonstrating that the modification occurs in mitochondria after the transit peptide has been removed. For K304E mutant MCAD, the nonmodified spot is relatively stronger both in pulse labeling and in steady state, indicating that either the efficiency of modification or the stability of the modified form is affected by the K304E mutation.(ABSTRACT TRUNCATED AT 250 WORDS)